Introduction
In recent years the mixed valence linear chain complexes of platinum and palladium have drawn the attention of the physicists and chemists due to their anisotropic physical properties. The onedimensional character of these compounds is very interesting in the fields of physics and chemistry because of the unusual optical, electrical and mechanical properties with respect to the orthogonal directions that arise from the linear chain structure [1] [2] [3] [4] .
Mixed valence compounds of platinum and palladium having the general formula [M(L-L)2M(I^L)2X2]Y4, where M = Pt or Pd, L-L = ethylenediamine (en) or 1,2-diaminopropane (dapn) or trimethylenediamine (tn), X = C1, Br or I and Y = C104 or BF4 have been studied by a number of investigators [5] [6] [7] .
In this paper we report the synthesis of sulphate (Y = or 1/2 S04 were prepared by treating Pt(L-L)2X2 [5] [6] [7] [8] [9] with an equivalent amount of halogen in 50% sulphuric acid. One can also start from equivalent amount of Pt(I^L)2Y2 and Pt(I^L)2X2Y2 [5] [6] [7] [8] [9] . The precipitate obtained in each case was recrystalized with 50% sulphuric acid by slow heating on a steam bath and the shining crystals were washed with sulphuric acid-ether mixture and then with pure ether to remove the free acid. This treatment has been performed in a dry box.
The Perchlorate analogues were prepared by a similar method using 50 %0 HC104 instead of 50% H2S04. The crystals were washed with cold aqueous 50%o HC104 and then with ether in a dry box. Care should be taken because the Perchlorates are sometimes explosive.
A compound analogue to that, obtained by Gitzel et al. [10] after oxidation of Magnus Green Salt with air in 50% Ü2S04 have been prepared by treating [Pt(NH3)4Pt(NH3)4Cl2] (HS04)4 with K2PtCl4 in 50% H2S04. The compound was obtained as a reddish-brown powder. From the chemical analysis and the Raman spectra we suggest the formula [Pt(NH3)4Pt(NH3)4Cl2] (S04)PtCl4. The bromide analogue of this compound was obtained by treating the chloride variety with KBr in acetonitrile and very slow heating, which gave a green powder [11] .
All compounds are decomposed in water. The decomposition products will be discussed in the next section.
We also prepared palladium analogues of the type [Pd(en)2Pd(en)2X2] Y4 (where X = C1 or Br). After treating these compounds with KI in alcohol we obtained gray needles of the neutral product Pd(en)I2Pd(en)I4.
The chemical analysis results of the last compound and of the compounds [(Pt(L-L)2Pt(Lr-L)2X2]Y4 are hsted in Table I .
The Raman spectra of single crystals were recorded as described in our previous papers [7, 12] . The spectra were obtained with 514.5 nm excitation line at room temperature. 
Raman Spectra and Discussion

perpendicular (E1Z) to the crystal axis (Z)
. The spectrum with E||Z shows a strong resonance enhancement with bands at 176, 352, 527, 702 and 876 cm -1 , which correspond to the fundamental symmetric stretching vibration of ---Pt(II)---Br-Pt(IV)-chain and its 1st to 4th overtones [7, 12] . The band at 550 cm -1 is due to the Pt-N stretching vibration. The spectrum with E1Z shows a strong band at 550 cm -1 which is due to Pt-X stretching vibration. The band at 1006 cm -1 is due to HSO4 group, in agreement with elemental analysis results. We should notice that KHSO4 shows a doublet band at 1000-1025 cm -1 , whereas K2SO4 shows a singlet at 975 cm-1 . In the perpendicular direction (E±Z) one can see also some other bands at 285, 430, 176 and 352 cm-1 . The last two bands represent the fundamental stretching vibration of the ---Pt(II)---Br-Pt(IV)-chain and its overtone. The appearance of these bands is due to imperfect orientation of the crystal. Fig. 2 shows the similar spectra for [Pt(NH3)4Pt(NH3)4Br2](C104)4. In parallel direction (E||Z) it shows bands at 186, 376, 556, 741, 927 and 1112 cmr 1 which are due to the fundamental symmetric stretching vibration of -Pt(II)---Br-Pt(IV)-chain and its 1st to 5th overtones. In the perpendicular direction (E1Z) the band at 552 cm -1 is due to Pt-N stretching vibration and the band at 935 cm -1 to the CIO4 group. In this direction one can also see the resonance bands due to the imperfect crystal orientation. Some other weaker bands at 65, 85 and 470 cm -1 appear also in the spectra of the constituents [8] .
Similar results have been obtained for other compounds of this series. Their band positions and relative intensities are listed in Table II . The compounds number 1 to 4 show the band position at 1006 cm -1 for HSO4 group and the compounds number 5 and 6 at 975 cm -1 for SO4 group. These observations are in agreement with chemical analysis results (Table I) .
In the previous section we reported that all compounds decompose in water. Species [Pt(NH3)4Pt(NH3)4X2]Y4 in water give white (X = Cl), yellow (X = Br) and black (X = I) suspension. After filtration and addition of an equivalent amount of a K^PtCLj solution into the filtrate we Table II [10] prepared an oxidized product of MGS by passing air into a suspension of MGS in 50% H2SO4 solution. They obtained the product as a reddish-brown powder and gave an overall chemical formula Pt6(NH3)ioClio(HS04)4. Papavassiliou and Theophanides [11] studied the Raman spectra of the same compound and its bromide analogue and found the presence of a linear chain ---Pt(II)---X-Pt(IV)-in the compound. We now prepared a compound (7, (Table I) . We also obtained a similar reddish-brown compound by treating Pt(NH3)4Cl2 with K2PtCl6 in 1:1 H2S04.
On the basis of above experiments we suggest the following mechanism of the formation of the partially oxidised product of MGS. Initially part of the PtCl4 _~ groups present in MGS is attacked by oxidative addition in the presence of H2S04 to form the compound of the type PtCl4(HS04)2-- [11, 13] 
